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}fj BACKGROUND OF THE INVENTION 

ffj- Generally speaking, there are two kinds of data input tools used with computers, a 

5 

£3 keyboard and a cursor control device. The present invention relates to a cursor control device 

r R 

m 15 which can be conveniently and economically operated while being held in the user's hand or 

^ t while resting on a work surface. 

Cursor control devices are generally of two types, the mouse and the trackball. A mouse 
includes a ball that depends from the underside of the mouse body and rests upon a flat work 
surface. A trackball, which is somewhat analogous to an upside down mouse, includes a ball 
' 20 protruding through the top of the trackball body which is manipulated by the user's fingers, hand 
or thumb. With both the mouse and trackball, rotation of the ball causes the transmission of data 
to the computer which causes a corresponding movement of the cursor on the computer screen. 
Cursor control devices also consist of keys used in conjunction with the ball to transmit 
additional data to the computer. Uses of cursor control devices in connection with computers 
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include activation of menus, selection of menu choices, movement and advancement of 
windows, blocking and moving text and data, drawing and reshaping lines and objects and the 
"pointing" and "clicking" technique used to advance graphical programs, such as the Internet. 

Originally, because computer programs were primarily operated by the user entering text, 
the most used computer data input tool was the keyboard. The cursor control device was mainly 
used to control the location the text was entered. While today the keyboard remains an integral 
instrument in operating computers, the growing popularity of certain operating systems, such as 
MICORSOFT WINDOWS and MAC OS, and certain computer programs, such as design tools, 
computer games, voice-driven software and graphical interfaces, such as the Internet, has placed 
an increasingly heavy demand for the functions performed by cursor control devices. While the 
primary function of the keyboard is to enter text into the computer, almost all computer programs 
now provide a graphical environment which necessitates almost constant movement of the 
cursor. Consequently, the importance of the cursor controller has greatly increased to become 
equivalent to that of the keyboard. In fact, research directed by Peter W. Johnson of University 
of California Berkeley/San Francisco Ergonomics Lab, indicates that for the average user the 
cursor control device consumes one-third to two-thirds of the working time on a computer. 

However, as originally conceived cursor control devices were not designed for the 
protracted and extensive use which is now required of them. Instead these devices were intended 
to have a secondary role complimentary to the primary data input tool, the keyboard. Because of 
their mere secondary role, cursor control devices were meant to rest on the work surface and to 
the side of the keyboard in a stationary position. This position allowed the user's hand to be 
quickly and conveniently moved from the keyboard to the cursor controller and then back to the 
keyboard which occupied most of the user's time. The efficacy of this design of the cursor 
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control device as merely secondary to the keyboard has been made obsolete by the new and 

extensive importance of the cursor control device. 

The increased importance that cursor control devices play in the operation of computers 

has revealed several design deficiencies, mainly being inferior ergonomics. Because the mouse 
5 and the trackball lay on a flat work surface next to the keyboard, to operate these devices the user 

must bend his or her arm at the elbow, forwardly extend his or her forearm, wrist, and hand and 

keep this unsupported position the entire time the device is being used. Maintaining this position 

is uncomfortable and tires the muscles of the shoulder, elbow, forearm, wrist and hand, 
f j Prior art cursor control devices suffer other ergonomic deficiencies. Cursor control 

lU 10 devices which lay on a flat surface force the user's hand into an unnatural position with his or her 

palm facing downward. This position is significantly inferior to the ergonomically preferred 

j*i neutral (or sideways) position. Furthermore, actuating mouse and trackball buttons as existing in 

f 3 the prior art causes the hand fatigue since the buttons typically require the unnatural movement 
S 

fU of the user's fingers in a downward, instead of inward, direction. This is particularly 
W 15 troublesome when a key on the cursor controller must be continously actuated for an extended 
period of time. 

As the cursor control device occupies even greater amounts of the computer user's time 
these ergonomic deficiencies become more pronounced and troublesome. The prolonged and 
repetitive use of the mouse and trackball cause the user discomfort, fatigue, and pain. After a 
20 protracted period of use, such as many hours, it is not unusual for the muscles of the arm, hand, 
and wrist to become fatigued, making it uncomfortable and even painful to continue to use these 
devices. Significantly, various repetitive stress injuries, such as the widespread carpal tunnel 
syndrome, are now associated with extensive use of these stationary devices. 
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Further disadvantages of these cursor control devices are that they necessitate an 
available work surface upon which to rest. In many instances, there may be no space available 
or it may be too limited for convenient use. The problem is particulary acute with mice which 
must be moved along the work surface to coordinate movement of the cursor on the computer 

5 screen. Thus, as larger computer screens become more common, additional space on the work 
surface is needed to maintain full control of the cursor. The cursor control device's necessity for 
a work surface upon which to lay is also problematic because the height of the available work 
surface may be uncomfortable for the individual user. 

In addition to the problems associated with these devices resting on the work surface, one 

10 of the primary drawbacks of mice and trackballs in the art is that they do not allow for hand-held 
use. Originally, because the user spent most of his or her working time on the computer using 
the keyboard there was no need for the cursor control device to be suitable for hand-held use. 
However, as the significance of the cursor control device in operating computers has increased 
and users' hands spend less time on the keyboard, the need for the cursor control device to be 

15 suitable for hand-held use has now arisen. 

While mice known in the art may be suitable for use on a flat work surface, an effort to 
use a mouse in a hand-held manner fails for several reasons. First, to reach the ball, which 
protrudes from the underside of the mouse body, requires the user to uncomfortably stretch the 
thumb or fingers around the bottom of the mouse. In addition to causing discomfort this is not 

20 the optimum hand position from which to manipulate the ball. Also, if the mouse is being hand- 
held the ball cannot be manipulated because once pressure is applied to it, or once the mouse is 
turned at an inverted angle, the ball recedes into the body of the device beyond the user's reach. 
Furthermore, the keys found with mice are not aligned so as to orient the fingers for 
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simultaneous actuation of the keys and the ball if the mouse is being-held. Furthermore, the 
shape of the mouse is not designed to fill the user's hand and thus, to keep the mouse from 
slipping out of the hand, the user would have to maintain a clenched or contracted hand position 
the entire time the mouse is being used. This would cause fatigue, pain and discomfort after a 
5 protracted period of use. In short, mice known in the art are not designed such that they can be 
hand-held and operated at the same time. Thus, mice, as known in the art, are not suited for 
hand-held use. 

While it may be physcially possible to hand-hold trackballs known in the art, like mice, 
they are also not suitable for hand-held use. Trackballs are designed to lay on the work surface 

10 with the user's hand on top of the device. The bodies of trackballs are typically too large to be 
held in the average user's hand. In addition to the size of the body, the balls found in trackballs 
are also typically too large to allow the device to be held in the average user's hand and, even if 
the trackball can be held, the ball is too large to be manipulated with one hand. This is true 
because neither the ball nor the buttons are aligned such that they can be actuated while the user 

15 holds the device. Furthermore, keys of the trackball cannot be activated because the fingers are 
occupied with holding the device and the keys on trackballs are not position so as to permit 
operating by fingers which are also being used to hand-hold the trackball. For example, 
LOGITECH, INC. of Fremont, California, sells the TRACKMAN MARBLE+ which is designed 
to lay on the work surface with its top surface accommodating the user's entire hand. The length 

20 and width of the top of the TRACKMAN MARBLE+ is the size of the average person's 
outstretched hand and therefore it is too long and too wide to be hand-held. Furthermore, even 
if the device could be held in the hand, the ball is so large that it could not be manipulated while 
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still holding the device nor would the fingers, which would be occupied with holding the device, 
be free to actuate the balls or keys. 

In addition to individual mouse and trackball devices, combined mouse- trackball and 
touchpads are other cursor control devices known in the art. However all the deficiencies of 
mice and trackballs which have been discussed above also apply to these devices. Combined 
mouse-trackballs and touchpads are also only suitable for use while laying on flat work surfaces, 
in close proximity to the keyboard. Thus users of these devices must also maintain a rigid, 
unsupported arm, wrist and hand position the entire time the device is being used. Furthermore, 
these devices require some available work surface and also fail to allow the user to achieve a 
neutral hand position. Touchpads are also not suitable for hand-held use because while the hand 
is being used to hold the touchpad, no fingers are available to make contact with or operate the 
touchpad. Thus, the cursor control devices known in the art are designed for use on a flat work 
surface but are not suitable for hand-held use. 

As discussed above, extensive use of a cursor control device while it is resting on a work 
surface has siginificant ergonmic disadvantages and is known to cause repetitive stress injuries, 
such as carpal tunnel syndrome. Thus, when a user is primarily working with the cursor control 
device (and not the keyboard), for example, while on the Internet, the most convenient and 
comfortable position for the device is in the user's hand. This allows the user to hold his or her 
arm and hand in whatever position he or she chooses and still readily manipulate the ball and 
actuate the keys. However, because there remain uses of the computer which require the 
keyboard as the primary data input tool, such as for entering text, cursor control devices should 
concurrently be suitable for the "traditional" role as a secondary data input tool. Therefore, a 
cursor control device for today's computer should be suited for two types of uses: one being 
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intermittent use on the work surface (as complimentary to the keyboard); the second being hand- 
held use (when the cursor control device is being used as the primary input tool). 

Some input devices known in the art are designed for hand-held use (though, as will be 
shown, not ideal for hand-held use). However, they are not suited for use while laying on a flat 
work surface and thus are not appropriate for intermittent use when the keyboard is being used as 
the primary data input tool. U.S. Patent 5,668,574 to Jarlance-Huang, for example, discloses such 
a device. An attempt to use U.S. Patent 5,668,574 to Jarlance-Huang while it is laying on a flat 
work surface would fail because the user's fingers which must wrap around and under the device 
to actuate the buttons and therefore would prevent the device from laying flat on the work 
surface. Also, this device is not convenient for work surface use because the operating buttons 
are underneath the device. Thus, if the user is working primarily with the keyboard, he or she 
would be required to move his or hand from the keyboard, to a position underneath the cursor 
control device, essentially having to pick the cursor control device off the surface, manipulate the 
device to control the cursor, then place the device back on the work surface and move his or her 
hand back to the keyboard. This substantially slows the work process by requiring unnecessary 
arm and hand movements. Furthermore, if this device were used while it is laying on the work 
surface, the user's wrist would be in an unnatural, protracted position instead of the preferred 
neutral position. Therefore, while this device may be suitable for hand-held use it is not suitable 
for the secondary or complimentary role the cursor control device must take when the keyboard 
is being used as the primary data input tool; in other words it is not suitable for use while laying 
on a flat work surface. 

U.S. Patent 5,666,138 to Culver also discloses a hand-held device which apparently can 
be used to control a computer cursor, but, like U.S. Patent 5,668,574 to Jarlance-Huang, it is not 
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suitable for work surface use because the user's fingers must wrap around and under the device 
to operate it. This would interfere with the device lying flat on the work surface. Thus, this 
device is likewise not suitable for the secondary or complimentary role the cursor control device 
must take when the keyboard is being used as the primary data input tool. Similarly, U.S. Patent 
5,767,841 to Hartman requires hand-held operation and does not allow on-the- surface use of the 
trackball. With U.S. Patent 5,767,841 to Hartman, if the trackball is laid on the surface the enter 
and drag keys on the first side would be unintentionally activated while the user is operating the 
enter and drag keys on the second side. 

U.S. Patent 5,760,766 to Auber and Mosley discloses another trackball which is 
apparently designed for hand-held use. However, this device is also unsuitable for comfortable 
and ergonomic use on the work surface because it is too small and the ball and the buttons are 
too close together. To operate this device while it is laying on a flat work surface would require 
the user to keep his or her hand in an unnaturally clenched or contracted position. Also, if used 
while laying on the work surface this device offers no place to rest the thumb or hand so the user 
must hold his or her hand out of the way without support. Also, even as a hand-held device, U.S. 
Patent 5,760,766 to Auber and Mosley suffers ergonomic deficiencies. To hold the device 
requires the user to clench or contract his hand beyond a position which is natural. If this is done 
for an extended period of time, as is now typical for cursor control devices, the user will 
experience discomfort and muscle fatigue. Therefore, none of the hand-held input devices 
known in the art allow convenient or comfortable work surface use. Furthermore, these devices 
are not even ideal for hand-held use. 

Thus, it can be seen that cursor control devices currently known in the art are of two 
types. One type being suitable for use while laying stationary on a flat work surface next to the 
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keyboard. These devices, though, are not suitable for hand-held use. The second type consists 
of those devices designed for hand-held use. But, as discussed above, these are not suitable for 
use while laying on a flat work surface. As cursor control devices continue to be used in record 
numbers and for prolonged periods of time there is a need for a device which is suitable for use 
in a primary role (while being hand-held) and secondary to the keyboard (laying on a flat work 
surface). 

BRIEF SUMMARY OF THE INVENTION 

This invention relates generally to a computer data input tool and specifically to a device 
to control a computer cursor which can be conveniently and ergonomically operated while 
resting on a flat work surface or while being held in the user's hand. The computers with which 
the device of the present invention may be used are lap top, notebook, or a personal computer, 
and the like. The present invention overcomes or substantially reduces the noted deficiencies of 
the prior art by providing a cursor control device which can be easily and ergonomically 
operated while being held in the user's hand or while resting on a flat work surface thereby 
reducing fatigue in the user's upper extremity and reducing repetitive stress injuries associated 
with mouse and trackball use. Thus, it is a primary object of the present invention to provide a 
cursor control device use of which minimizes arm, hand and wrist fatigue even during prolonged 
periods of continuous use by allowing the user to achieve a completely neutral, freely moving 
position of the user's arm, while at the appropriate times (as determined by the user) the device 
can be used while resting on the work surface. The device can be used in these two modes 
without any mechanical changes or transformations. Because the device can be used while hand- 
held, the device is readily operable when there is no work surface available. 
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A further object of the present invention is to provide a means of operating the computer 
cursor in a variety of arm positions as decided by the needs and preferences of each individual 
user. For example, the device may be used while the user is sitting, during which time the user 
may place his or her hand with the device on his or her lap or by his or her side or while the user 
rests his or her hand on the work surface. In any of these positions, the user can maintain his or 
her hand in the preferred neutral position. The present invention also allows for actuation of the 
keys by the slight inward flexing of the user's fingertips as opposed to an unnatural downward 
motion as required by the devices of the art. 

It is to be understood that both the foregoing general description and the following 
detailed description are exemplary and are intended to provide further explanation of the 
invention claimed. These and other advantages of the invention, as well as the preferred 
embodiment, will be best understood by reference to the attached drawings. 

BRIEF DESCRIPTION OF THE FIGURES 

Figure 1 is a view of the top of the device which shows the device being used on a flat 
work surface, by the right hand. 

Figure 2 is a view from the underside of the device which shows the device during hand- 
held use, by the right hand. 

Figure 3 is a view of the top of the device which shows the device being used on a flat 
work surface, by the left hand. 

Figure 4 is a view from the underside of the device which shows the device during hand- 
held use, by the left hand. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention is a cursor control device 10 for convenient and ergonomic work 
surface or hand-held use. It will be understood that the present invention relates only to the 
physical configuration of the device 10 and not its electrical or computer interface functions, 
5 both of which are well known in the art. Neither the electrical or computer functions are claimed 
as my invention but are only discussed below for the purpose of making a full disclosure. 
Furthermore, for purposes of brevity, the device 10 of the present invention described in this 
section is for use by the right hand, as shown in Figures 1 and 2. However, it is to be understood 
that this description shall also apply, in all respects equally, to the mirror image of the device 10 

'4 10 of the present invention for use by the left hand, as shown in Figures 3 and 4. 

H 

m 


The device 10 of the present invention is generally comprised of a body 11 and a cable 
18. The body 1 1 of the device 10 is preferably made of an injection molded plastic, as is known 
in the art. The body 11 is shaped so as to comfortably fit in the average user's hand, such that, 
M referring to Figure 1, at the lower portion of the top of the body 1 1 there is a gentle swell 26 to 


-jf 15 fill the user's hand which will naturally be slightly cupped during the device's 10 use. The body 

i J- 


11 is further shaped such that the distance from the bottom edge 22 to the ball 16 is equal to the 
approximate length of the average person's thumb. The width of the body 1 1 is slightly less than 
the width of the average person's hand such that the device 10 can be held in the user's hand. 
The depth of the device 10 is such that it can be held comfortably by the user with only a slight 
20 contraction of the fingers and thumb. 

Referring still to Figure 1, the device 10 of the present invention further consists of a ball 
16 disposed upon the upper left portion of the body 11, part of which protrudes above the body 
1 1 through a circular opening Z0 with the remaining portion inside the body 1 1 and thus not 
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shown. In addition to the ball 16 protruding through the top of the body 1 1, the ball 16 is slightly 
exposed on the lefAside of the body 11 through the same circular opening 20. The ball 16 is 
preferably made of a smooth, hard plastic, as is known in the art. As noted above, the mirror 
image of this description is also claimed as my invention as an embodiment of the device 10 for 
use by the left hand, as shown in Figures 3 and 4. Preferably the ball 16 is as large as possible to 
give the user accurate control over the cursor during both work surface and hand-held use. 
However, the ball 16 size isymiited so that it can be easily and comfortably manipulated by the 
user's thumb. The ball 16 is mrther limited so as to avoid adding too much weight to the device 
10 or necessitating a larger bocw which would not comfortably fit in the user's hand. The shape 
of the body 1 1 and disposition on the ball 16 is such that during both work surface and hand-held 
use the user's thumb can be easjly moved between a resting position on the body 11 and 
placement on the ball 16. 

The body 1 1 farther consists of an enter key 12 and a drag key 14 both disposed on the 
brward top of the body Nl 1. More specifically, again referring to Figure 1, the enter key 12 is 
mounted on the top and frorkal portion of the body 1 1 and the drag key 14 is mounted on the top 
and right front portion of the Body 11, to the contiguous right of the enter key 12. The keys 12 
and 14 extend from the forward portion of the top of the body 1 1 and angle downward along the 
body's 11 frontal curvature 24 to ofccupy the upper portion of the forward side of the body 11. 
The width of each key 12 and 14 is slightly greater than the width of the average person's finger 
such that when the user's finger rests omone of the keys 12 and 14 the entire width of the finger 
is accommodated. The keys 12 and 14 takfe the same contour as the body 1 1 and are at all points 
flush with the body 11. The keys are preferably made of the same injected molded plastic as the 
remainder of the body 11. The disposition of the keys 12 and 14 orient the hand in relation to the 
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body 11 such that the thumb is iri the most optimum place to control the ball 16 and the ulnar 
fingers rest near or against the side o\the body 1 1 which is opposite the ball 16. 


The device 10 of the present invention further consists of a cable 18 fixed in a single 
position on the bottom side of the body 1 1 by a cable neck (not shown) as is known in the art. 
The cable 18 provides power for the device 10 of the present invention and is intended to 
connect the device 10 with the computer system (not shown) for the transmission of data. 
Because the device 10 of the present invention is capable of being used while the user's arm 
moves freely about, cable 18 may be longer than cables typically found in the art. 

The means of operating the device 10 of the present invention is in all respects the same 
whether being used on the work surface or while hand-held. Referring to Figure 1, when the 
device 10 of the present invention is being used on the work surface, the underside of the body 
1 1 lays flat. The thumb is positioned on or near the ball 16 and can be rested in either of those 
positions or can be kept to the side of the body 11, to the left of the ball 16. The thumb is 
oriented so as to allow easy and comfortable manipulation of the ball 16. The forefinger is 
positioned on or above the enter key 12 and the middle finger is positioned on or above the drag 
key 14 permitting easy and comfortable actuation of the keys 12 and 14. The ulnar fingers rest 
next to or against the side of the body 11 which is opposite to the side containing the ball 16. 
The palm of the user's hand rests on the lower portion of the body 1 1 and is filled by the slight 
swell 26. As noted earlier, this description applies equally to the mirror image of the device as 
shown in Figure 3 for an embodiment intended for the left-hand. 

Referring now to Figure 2, when the device 10 of the present invention is being hand- 
held, the thumb rests on or near the ball 16 or can be kept to the side of the body 1 1, to the left of 
the ball 16. The thumb is oriented so as to allow easy and comfortable manipulation of the ball 
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16. The forefinger rests on or above the enter key 12 and the middle finger rests on or above the 
drag key 14 permitting easy and comfortable actuation of the keys 12 and 14. The disposition of 
the keys 12 and 14 align the hand such that the foremost portions of the ulnar fingers wrap 
around the side of the body 1 1 opposite the ball 16 and under the body 1 1 to support and hold the 
device 10 in the user's hand. According to the user's preference, the body 11 may alternatively 
or additionally be held by slight pressure from the tips of the user's first two fingers which are 
oriented to naturally occupy the frontal curvature of the body 11. The keys 12 and 14 offer 
sufficient resistance to prevent their inadvertent actuation when touched by the fingers but are 
sensitive enough to allow actuation when the fingers are slightly moved inward. The user may 
easily and conveniently activate the keys 12 and 14 as required through the natural inward 
flexing motion of the fingers or fingertips, without the unnatural downward motion typically 
demanded of existing prior art devices. The ability to use the device 10 of the present invention 
while hand-held, thus allowing a freely moving hand, or while the device is laying on the work 
surface, is the most significant advantage of the invention as it is ideal for reducing fatigue in the 
user's arm and reducing repetitive stress injuries associated with use of cursor controllers. As 
noted earlier, this description applies equally to the mirror image of the device as shown in 
Figure 4. 

The device 10 of the present invention functions in the manner typical for known cursor 
control devices. Namely, the ball 16, the enter key 12, the drag key 14, and the cable 18 are to 
be connected to a circuit board (not shown) inside the body 11. The ball 16, which protrudes 
above the body 1 1, is manipulated by the user. As the ball 16 rotates it touches and turns two 
rollers (not shown) mounted at 90-degree angles to each other. One roller responds to back-and- 
forth movements of the ball 16 and transmits data through the circuit board to the computer to 
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move the cursor on the screen correspondingly to the movement of the ball. The other roller 
senses sideways movements, which correspond to side-to-side movements of the cursor on the 
screen. A spring loaded idler caster as known in the art (not shown) is provided to support and 
hold the ball 16 against the rollers. Additional spring loaded mechanisms (not shown) inside the 
body 11 urge the ball 16 upward partially through the circular opening 20 and prevent gravity 
from forcing the ball 16 to recede into the body 11. The circuit board outputs a digital signal 
which is processed and generated into data and sent to the computer through the cable 18. 

The keys 12 and 14 are actuated by the user to send additional data to the computer 
through a similar process as described above in relation to the ball 16. Actuation of the keys 12 
and 14 sends a signal through conductors to the circuit board. The circuit board outputs a digital 
signal which is processed and generated into data and sent to the computer through the cable 18. 
The keys 12 and 14, which are disposed flush with the body 1 1, require only slight pressure to be 
actuated, however, the necessary pressure to activate the keys 12 and 14 is such that the user's 
fingers may rest on the keys 12 and 14 and used in addition to the rest of the hand to hold the 
body 1 1 without the keys 12 and 14 being inadvertently activated. 

While the above description of the device 10 of the present invention contains many 
specificities, these should not be construed as limitations on the scope of the invention, but rather 
as an exemplification of one preferred embodiment thereof. Alternatively to the above-described 
location of the cable connection to the body 11, the cable may be fixed at the front side of the 
body 1 1, to the left of the enter key 12 and to the right of the ball 16. In the embodiment of the 
device 10 for the left hand, the cable would be connected to the front side of the body 11 to the 
right of the enter key 12 and to the left of the ball 16. This embodiment may provide a means by 
which the cable 18 is less obstructive with operation of the device 10. 
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As an alternative to use of a cable 18, the data may be sent from the device 10 of the 
present invention to the computer (not shown) by wireless techniques, such as infra-red or radio 
frequency transmissions. In a wireless embodiment, send/receive transducers (not shown) would 
be disposed at locations on the forward portion of the body 1 1 and would include a transparent 
shade (not shown) which provides an aperture for the passage of light energy therethrough. The 
transparent shade would hold a transmitter (not shown) on the inside with the transmitter being 
connected to the circuit board (not shown) inside the body 11. In this wireless embodiment the 
data generated by the rollers, optical encoders and circuit board is sent by electrical signals 
through a transducer window from the device 10 to a receptor on the computer (not shown). In 
response to this data, circuitry within the computer causes the cursor on the computer screen to 
move. In all other respects, use of the device 10 would be as already described. This process of 
wireless transmission of data is not claimed as my invention and is therefore not described in 
detail but is instead discussed for the purpose of making a full disclosure. 

Another alternative embodiment occurs with the device 10 having slight grooves (not 
shown) on the side opposite the side with the ball 16 to provide the user with accommodations 
for his or her ulnar fingers. Whether the device is being hand-held or used on a work surface, the 
position of the grooves would work to align the user's thumb with the ball 16, forefinger with the 
enter key 12 and middle finger with the drag key 14. A mirror image of the embodiment 
described would be effective for the left-handed version of the device 10, as shown in Figures 3 
and 4. . 

Another alternative embodiment has the body 1 1 further comprising a scroll wheel (not 
shown) as known in the art disposed between the enter key 12 and drag key 14. Scroll wheels 
permit the up and down scrolling of windows on the computer screen without requiring the 
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"pointing and clicking" technique typically required in a graphical environment. The scroll 
wheel consists of a spting-loaded supplementary control in the body 1 1 for generating additional 
transmissions to the computer which specifically control the scrolling rate and direction. Again, 
because the electrical ancKpomputer interface functions of the device 10 of the present invention 
are not claimed, they are described only briefly herein, merely for the purpose of making a full 
disclosure. 

Another alternative embodiment has the ball 16 connected inside the body to optical 
encoders (as opposed to rollers) for transmission of data from the ball through the circuit board 
and to the computer. However, this electrical and computer processes are not claimed as a part 
of this invention and are therefore described not in detail or shown in the drawings but are 
merely discussed for the purpose of making a full disclosure. None of these alternative 
embodiments should be viewed as limiting the scope of the claimed portion of the device 10 of 
this invention. 

The device 10 of the present invention provides a cursor control with an ergonomic 
design suitable for hand-held or work surface which minimizes arm, hand and wrist fatigue even 
during protracted period of continuos use. During work surface use, as shown in Figure 1, the 
device remains stationary. During hand-held use, as shown in Figure 2, the user can operate the 
device 10 of this invention with a freely moving arm and hand. In addition to the ergonomic 
advantages, this allows the device 10 to be used when there is no or insufficient area on the work 
surface on which to operate the device 10. The device 10 of the present invention also provides 
a means of controlling a computer cursor while the user is in a standing position, while user's 
hand is resting on the user's lap, while the user puts his arm in a relaxed position next to his side, 
and while allowing user to achieve a truly neutral hand position. The cursor control device 10 of 
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the present invention also allows for use in a variety of hand positions as decided by the needs 
and preference of each individual user. 

It will now be understood that what has been disclosed herein comprises a novel cursor 
control device. Those having skill in the art to which the device 10 of the present invention 
pertains, will now, as a result of the applicant's teaching herein, perceive various modifications 
and additions which may be made to the invention. For example, the precise shapes described 
herein may be readily altered in varying ways while achieving the same objectives of the 
invention. For further example, the degree of the swell 26 may be increased or decreased 
without substantially reducing the principal advantages of the invention. Furthermore, the device 
10 can be made in different sizes, can be custom designed for individual users and can be made 
in various colors. The devicelO can also be adjusted in shape so as to accommodate future 
advances in ergonomic sciences. 

Accordingly, the scope of the device 10 of the present invention should be determined 
not by the embodiment illustrated, but by the appended claims and their legal equivalents. All 
such modifications and additions are deemed to be within the scope of the invention which is to 
be limited only by the claims appended hereto. It is to be understood that the drawings are 
designed for purposes of illustration only and are not intended as a definition of the limits and 
scope of the invention disclosed. It is the following claims, including all equivalents, which are 
intended to define the scope of this invention. 
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